Requirements
The chamber herein described was developed to meet the following general requirements:
(1) The purpose of the chamber is to permit timelapse colour cinematography with interference microscopy of the growth of normal or virus-infected tissue culture cells.
(2) It is essential that the walls of the chamber be optically flat and parallel and of uniform refractive index. The thickness of the chamber must not exceed 1 mm. and the medium must be homogeneous.
(3) The culture must be maintained for at least three days, and this, in view of the small dimensions of the chamber, necessitated by optical considerations, implies the use of perfusion, which need not be continuous.
In addition the following were considered to be desirable: (a) The material to be glass which combines relatively easy working with ease of sterilization; (b) the method of perfusion to be as simple as possible, avoiding large reservoirs, complicated tubing and valves; (c) the adhesive for sealing the chamber to be more durable than wax, to provide a perfect seal, to be non-toxic and to withstand sterilization at 1600 C.; and (d) the construction to be within the capabilities of a small laboratory workshop and the cost to be as low as possible.
Construction
The body of the chamber is made from a thin glass microscope slide. 3 in. x 1 in. x 1 mm., a hole approximately { in. in diameter being cut in the centre, with a No. 1 coverglass, 0.18 mm. in thickness, above and below to form the walls.
At each side of the perforation a short groove is cut in the glass, parallel to the long axis of the slide. These should be no deeper than is necessary to accommodate a stainless steel hypodermic needle No. 20, which should not project above the surface of the glass within the area of the coverglass seating.
At this stage all components of the chamber are cleaned to the requisite standard for tissue culture.
To assemble the chamber one coverglass is cemented over the hole in the slide on the surface on which there are no grooves; two hypodermic needles are bent into the shape of a crank and are cemented into the grooves so that the points project slightly into the chamber. Additional support is given in the form of small wooden blocks under the needle fitting to facilitate the attachment of syringes or tubing. Finally, a coverglass is cemented in place to close the chamber, the only access to which is now through the needles (Fig. 1) .
A satisfactory cement was found to be " araldite" which is a two-component epoxy resin, obtainable from Aero Research Limited, Duxford, Cambridge. At room temperature this adhesive takes at least 12 hours to set, but by raising the temperature this period can be reduced to as little as 30 minutes. Dick (1955) , an important advantage of the negative pressure technique is the virtual elimination of the large " dead" space inherent in certain other systems.
The needles are the only metallic components of the chamber, but being of stainless steel are not toxic to the tissue culture. The cement also is not toxic, and if used with discretion need scarcely come into contact with the medium. The heat of sterilization sets the cement so hard that it is impossible to detach the coverslips and although the needles can be recovered the slide must be rejected. A high melting point wax was used at first for one or both coverslips to permit repeated use of the slide, but the glass cutting proved so easy and quick that it was decided to regard the chambers as expendable rather than forgo the advantages of a permanent seal.
Soda glass coverslips, if adequately cleaned and sterilized, were found to support a monolayer of HeLa cells and were optically adequate for interference microscopy. The 
